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Guideline Status
This is the current release of the guideline.

The American Academy of Neurology (AAN) reaffirmed the currency of the guideline in July 2013.

This guideline meets NGC's 2013 (revised) inclusion criteria.

Recommendations

Major Recommendations
Definitions of the levels of the recommendations (A, B, C, U) and classification of the evidence (Class I-IV) are provided at the end of the "Major
Recommendations" field.

For patients with dementia, consider the following characteristics useful for identifying patients at increased risk for unsafe driving:

The Clinical Dementia Rating (CDR) scale (Level A)
A caregiver's rating of a patient's driving ability as marginal or unsafe (Level B)
A history of traffic citations (Level C)
A history of crashes (Level C)
Reduced driving mileage (Level C)
Self-reported situational avoidance (Level C)
Mini-Mental Status Examination (MMSE) scores of ≤24 (Level C)
Aggressive or impulsive personality characteristics (Level C)

For patients with dementia, consider the following characteristics not useful for identifying patients at increased risk for unsafe driving:

A patient's self-rating of safe driving ability (Level A)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=20385882


Lack of situational avoidance (Level C)

There is insufficient evidence to support or refute the benefit of neuropsychological testing, after controlling for the presence and severity of
dementia, or interventional strategies for drivers with dementia (Level U).

Definitions:

Classification of Recommendations

Level A = Established as effective, ineffective, or harmful (or established as useful/predictive or not useful/predictive) for the given condition in the
specified population. (Level A rating requires at least two consistent Class I studies.)*

Level B = Probably effective, ineffective, or harmful (or probably useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level B rating requires at least one Class I study or two consistent Class II studies.)

Level C = Possibly effective, ineffective, or harmful (or possibly useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level C rating requires at least one Class II study or two consistent Class III studies.)

Level U = Data inadequate or conflicting; given current knowledge, treatment (test, predictor) is unproven.

*In exceptional cases, one convincing Class I study may suffice for an "A" recommendation if 1) all criteria are met, 2) the magnitude of effect is large (relative rate improved outcome
>5 and the lower limit of the confidence interval is >2).

Classification of Evidence for Diagnostic Accuracy

Class I = A cohort study with prospective data collection of a broad spectrum of persons with the suspected condition, using an acceptable
reference standard for case definition. The diagnostic test is objective or performed and interpreted without knowledge of the patient's clinical
status. Study results allow calculation of measures of diagnostic accuracy.

Class II = A case control study of a broad spectrum of persons with the condition established by an acceptable reference standard compared to a
broad spectrum of controls or a cohort study where a broad spectrum of persons with the suspected condition where the data was collected
retrospectively. The diagnostic test is objective or performed and interpreted without knowledge of disease status. Study results allow calculation
of measures of diagnostic accuracy.

Class III = A case control study or cohort study where either persons with the condition or controls are of a narrow spectrum. The condition is
established by an acceptable reference standard. The reference standard and diagnostic test are objective or performed and interpreted by
different observers. Study results allow calculation of measures of diagnostic accuracy.

Class IV = Studies not meeting Class I, II or III criteria including consensus, expert opinion or a case report.

Clinical Algorithm(s)
The original guideline document contains a sample clinical algorithm for evaluating driving competence and risk management in patients with
dementia (see also the "Availability of Companion Documents" field).

Scope

Disease/Condition(s)
Dementia

Guideline Category
Evaluation

Management



Prevention

Risk Assessment

Clinical Specialty
Family Practice

Geriatrics

Internal Medicine

Neurology

Preventive Medicine

Psychiatry

Psychology

Intended Users
Advanced Practice Nurses

Physician Assistants

Physicians

Psychologists/Non-physician Behavioral Health Clinicians

Public Health Departments

Guideline Objective(s)
To review the evidence regarding the usefulness of patient demographic characteristics, driving history, and cognitive testing in predicting
driving capability among patients with dementia
To determine the efficacy of driving risk reduction strategies

Target Population
Patients with dementia

Interventions and Practices Considered
1. Clinical Dementia Rating (CDR)
2. Mini-Mental Status Examination (MMSE) score
3. Assessment from patients and their caregivers of driving ability and risk
4. Crash history/traffic citation history
5. Neuropsychological testing (insufficient evidence for recommendation)

Major Outcomes Considered
On-road driving test performance
Driving simulator performance
Caregiver reports



Unsafe driving-related automobile crash
Unsafe driving-related fatal automobile crash

Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
2010 Guideline

Relevant articles published between 1970 and December 2006 were identified using the search strategy listed in appendix e-3 on the Neurology®
Web site at www.neurology.org .

The lead author and a university research librarian searched the Medline database for relevant articles with English abstracts published between
1970 and December 2006. The search strategy is listed on the Neurology® Web site . A second computer-assisted
search examined CINAHL, Academic Search Premier, PsycInfo, Global Health, Cochrane Controlled Trials Register, NTIS, Health and Safety
Science Abstracts, Risk Abstracts, Web of Science, Ageline, WorldCat, and TRIS. Next, the SafetyLit database was searched using the keyword
"driving" (only one search word is permitted). A secondary bibliography search of all full-text articles was performed.

Sources were excluded if they:

Did not present primary research findings.
Included drivers who had confounding medical conditions such as major psychiatric diseases, vestibular disorders, alcoholism, or other
forms of drug addiction.
Pertained only to driving with visual impairment that is not caused by some neurological disorder (e.g., homonymous hemianopia with
stroke).

Sources were included if they:

Pertained to automobile driving.
Had driving (either on road, in a driving simulator, or other computer-simulated aspects of driving) as an outcome measure.
Involve persons with some type of neurological condition, which includes aging.

Of approximately 6,000 studies identified by the search strategy, 422 were selected for full-text review. A secondary bibliography search yielded
80 additional references.

2013 Reaffirmation

Medline was searched from 2010 April to 2013 July 13 using the following terms: Executive Function* OR Perception OR Attention OR Memory
OR Motor Skills OR Language OR Decision Making OR impair* OR decline* OR deficit*) AND ("Automobile Driving"[MAJR] OR
"Automobile Driver Examination"[MAJR] OR "Accidents, Traffic"[MAJR] OR "Automobiles"[MAJR] OR "Motor Vehicles"[MAJR] OR driving
simulator) AND ("Nervous System Diseases"[MeSH] OR "Tranquilizing Agents"[MeSH] OR "Antiâ€​Anxiety Agents"[MeSH] OR "Antipsychotic
Agents"[MeSH] OR "Antidepressive Agents"[MeSH] OR "Aged"[MeSH] OR "Aged, 80 and over"[MeSH] OR "Aging"[MeSH] OR "Delirium,
Dementia, Amnestic, Cognitive Disorders"[MeSH]) AND (English[Lang]) AND ("1900"[EDat] : "2005/10/13"[EDat]).

Sources were excluded if they:

1. Did not present primary research findings.
2. Included drivers who had confounding medical conditions such as major psychiatric diseases, vestibular disorders, alcoholism, or other
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forms of drug addiction.
3. Pertained only to driving with visual impairment that is not caused by some neurological disorder (e.g., homonymous hemianopia with

stroke).

Sources were included if they:

1. Pertained to automobile driving.
2. Had driving (either on road, in a driving simulator, or other computer-simulated aspects of driving) as an outcome measure.
3. Involved persons with some type of neurological condition, which includes aging.

Number of Source Documents
Not stated

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus

Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Classification of Evidence for Diagnostic Accuracy

Class I = A cohort study with prospective data collection of a broad spectrum of persons with the suspected condition, using an acceptable
reference standard for case definition. The diagnostic test is objective or performed and interpreted without knowledge of the patient's clinical
status. Study results allow calculation of measures of diagnostic accuracy.

Class II = A case control study of a broad spectrum of persons with the condition established by an acceptable reference standard compared to a
broad spectrum of controls or a cohort study where a broad spectrum of persons with the suspected condition where the data was collected
retrospectively. The diagnostic test is objective or performed and interpreted without knowledge of disease status. Study results allow calculation
of measures of diagnostic accuracy.

Class III = A case control study or cohort study where either persons with the condition or controls are of a narrow spectrum. The condition is
established by an acceptable reference standard. The reference standard and diagnostic test are objective or performed and interpreted by
different observers. Study results allow calculation of measures of diagnostic accuracy.

Class IV = Studies not meeting Class I, II or III criteria including consensus, expert opinion or a case report.

Methods Used to Analyze the Evidence
Review of Published Meta-Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
All eligible articles were rated by one Quality Standards Subcommittee (QSS) member and one author panel member, using the 4-tiered scheme
for rating a diagnostic study's risk of bias (see the "Rating Scheme for the Strength of the Evidence" field). Differences between reviewers were
adjudicated by a second QSS member.

The panel reviewed studies of patients with dementia of any cause or mild cognitive impairment. Population studies of aged drivers without an a
priori diagnosis of dementia were accepted for analysis when studies limited to drivers with dementia were unavailable or inconclusive. The
justification for this is based on the strong correlation between aging and dementia, and the fact that these studies frequently identified individuals
with cognitive impairment without a previous diagnosis of dementia. To account for spectrum bias, such studies were downgraded by one evidence



class, per QSS precedent.

The panel considered standardized on-road driving tests (ORDTs) to be the most valid measure. State-administered ORDTs are the de facto legal
determinant of driving ability. Driving simulator studies can evaluate driving behavior in (simulated) dangerous circumstances, but have varying
degrees of standardization and validity. Crash data are somewhat insensitive, because not all certifiably unsafe drivers have had a crash, and
nonspecific, because not all drivers with an at-fault crash are unsafe drivers.

Cohort studies were judged to have a narrow spectrum if they excluded subjects based upon the value of a predictor variable (e.g., a study of the
predictive ability of the Mini-Mental State Examination [MMSE] that excluded subjects with MMSE scores less than 25). Case-control studies
were judged to have a narrow spectrum if they excluded equivocal outcomes (e.g., a study of at-fault crashes that excluded crashes with
indeterminate at fault status).

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
2010 Guideline

American Academy of Neurology (AAN) invited neurologists, a neuropsychologist, an occupational therapist with content domain expertise, and
neurologists with methodologic expertise to perform this review.

This practice parameter is an update of the 2000 American Academy of Neurology (AAN) practice parameter on driving and dementia. In
addition, this parameter seeks to identify historical features that are associated with increased driving risk. The following clinical questions were
developed:

1. How strongly are global measures of dementia severity associated with decreased driving ability?
2. To what extent are patients and their caregivers able to assess driving ability and risk?
3. Which elements of the driving history are associated with decreased driving ability?
4. Which neuropsychological tests provide additional prognostic information?
5. Are there any interventions that reduce driving risk?

The strength of the practice recommendations was directly linked to the class of evidence using the scheme described in the "Rating Scheme for the
Strength of the Recommendations" field.

2013 Reaffirmation

An author conducted a literature search using the same criteria as presented in the original guideline. Because the guideline recommendations would
not changes given the new literature available, the committee voted to reaffirm the guideline, stating that the conclusions and recommendations are
still valid.

Rating Scheme for the Strength of the Recommendations
Classification of Recommendations

Level A = Established as effective, ineffective or harmful (or established as useful/predictive or not useful/predictive) for the given condition in the
specified population. (Level A rating requires at least two consistent Class I studies.)*

Level B = Probably effective, ineffective or harmful (or probably useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level B rating requires at least one Class I study or two consistent Class II studies.)

Level C = Possibly effective, ineffective or harmful (or possibly useful/predictive or not useful/predictive) for the given condition in the specified
population. (Level C rating requires at least one Class II study or two consistent Class III studies.)

Level U = Data inadequate or conflicting; given current knowledge, treatment (test, predictor) is unproven.



*In exceptional cases, one convincing Class I study may suffice for an "A" recommendation if 1) all criteria are met, 2) the magnitude of effect is large (relative rate improved outcome
>5 and the lower limit of the confidence interval is >2).

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
The Quality Standards Subcommittee of the American Academy of Neurology (AAN) reviewed and approved a draft of the article. The draft was
next sent to members of the Practice Committee of the AAN for further review and then to Neurology® for peer review. Boards of the AAN
reviewed and approved the final version of the article. At each step of the review process, external reviewers' suggestions were explicitly
considered. When appropriate, the expert panel made changes to the document.

The guideline was approved by the Quality Standards Subcommittee November 5, 2008; by the Practice Committee February 5, 2009; and by
the AAN Board of Directors December 14, 2009.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Accurate identification of patients with cognitive impairment who may be at higher risk for unsafe driving, without unnecessarily restricting
those who are safe drivers
Prevention of at-fault automobile crashes

Potential Harms
Not stated

Qualifying Statements

Qualifying Statements
This statement is provided as an educational service of the American Academy of Neurology (AAN). It is based on an assessment of
current scientific and clinical information. It is not intended to include all possible proper methods of care for a particular neurologic problem
or all legitimate criteria for choosing to use a specific procedure. Neither is it intended to exclude any reasonable alternative methodologies.



The AAN recognizes that specific patient care decisions are the prerogative of the patient and the physician caring for the patient, based on
all of the circumstances involved. The clinical context section is made available in order to place the evidence-based guideline(s) into
perspective with current practice habits and challenges. No formal practice recommendations should be inferred.
Qualitative risk estimates, based on imperfect data, are a familiar part of clinical practice. However, clinicians may be less comfortable
making such judgments in a legal context; for example, to comply with mandatory state reporting of dementia that "could" (Pennsylvania),
"may" (Oregon), or "is likely to" (California) result in driving impairment. When the threshold for "likely" impairment is low (e.g., CA:
"inability to perform one or more functions of daily living") or unclear, some clinicians may choose to report borderline cases. In some states,
doing so may leave them open to civil litigation. This practice parameter cannot operationalize these types of subjective statutory
requirements; it is intended for use in a clinical setting to assist in an evidence-based estimate of driving risk.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Implementation Tools
Chart Documentation/Checklists/Forms

Clinical Algorithm

Patient Resources

Quick Reference Guides/Physician Guides

Resources

Slide Presentation

Staff Training/Competency Material

Wall Poster

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Living with Illness

IOM Domain
Effectiveness

Patient-centeredness

Safety

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.
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Please note: This patient information is intended to provide health professionals with information to share with their patients to help them better understand their health and their
diagnosed disorders. By providing access to this patient information, it is not the intention of NGC to provide specific medical advice for particular patients. Rather we urge patients
and their representatives to review this material and then to consult with a licensed health professional for evaluation of treatment options suitable for them as well as for diagnosis and
answers to their personal medical questions. This patient information has been derived and prepared from a guideline for health care professionals included on NGC by the authors or
publishers of that original guideline. The patient information is not reviewed by NGC to establish whether or not it accurately reflects the original guideline's content.

NGC Status
This summary was completed by ECRI Institute on August 31, 2010. The currency of the guideline was reaffirmed by the developer in July 2013
and the summary was updated by ECRI Institute on December 22, 2015.

Copyright Statement
This NGC summary is based on the original guideline, which is copyrighted by the American Academy of Neurology.

Disclaimer
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The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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